Clinical and molecular genetics of Carney complex.
Carney complex (CNC) is a multiple endocrine neoplasia (MEN) syndrome characterized by lentigines, cardiac myxomas and tumors, including primary pigmented adrenocortical disease (PPNAD). In the present report we review the main clinical manifestations of this disorder. We also discuss some of the newest molecular information regarding CNC. The complex has been mapped to 2p16 and 17q22-24, and a third locus appears likely. The gene coding for the protein kinase A (PKA) type I-a regulatory subunit (RIa), PRKAR1A, had been mapped to 17q. Cloning of the PRKAR1A genomic structure and its sequencing showed mutations in CNC patients. So far, among 57 kindreds, PRKAR1A mutations have been found in 28. In almost all the mutations, the sequence change is predicted to lead to a premature stop codon; 1 mutation altered the initiator ATG codon. Analysis of mRNA transcripts in patient lymphocytes treated with cycloheximide showed that mutant mRNAs containing a premature stop codon were degraded, due to nonsense-mediated mRNA decay--the predicted mtPRKAR1A protein products were absent in these cells. In CNC tumors, PKA activity showed increased stimulation by cAMP, whereas PKA activity ratio was decreased. To date, mutations in the PRKAR1A gene have been described in CNC patients and in some sporadic endocrine tumors. LOH of the normal allele and increased PKA activity in response to cAMP are found in these tumors, suggesting that normal PRKAR1A (largely responsible for PKA type I activity) is implicated more widely in endocrine tumorigenesis. CNC is the first human disease caused by mutations of one of the subunits of the PKA holoenzyme, a critical component of numerous cellular signaling systems.